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$\Gamma=(X, Y, -f, f)$ $X$ $Y$ $k$ $l$
$X= \{x\in R^{k}|x=(x_{1}, x_{2}, \ldots, x_{k})^{t}, \sum_{i=1}^{k}x_{i}=1, x_{1}, x_{2}, \ldots, x_{k}\geq 0\}$ (1)
$Y= \{y\in R^{l}|x=(y_{1}, y_{2}, \ldots, y_{l})^{t}, \sum_{i=1}^{l}y_{i}=1, y_{1}, y_{2}, \ldots, y_{l}\geq 0\}$ (2)








$f(x, y)=(x^{t}Ay, x^{t}By,x^{t}Cy)^{t}$ , (4)
$A=(\begin{array}{ll}a_{1} a_{2}0 a_{3}\end{array}),$ $B=(\begin{array}{ll}b_{1} b_{2}0 b_{3}\end{array}),$ $C=(\begin{array}{ll}c_{1} c_{2}0 c_{3}\end{array})$ (5)
$O$
$P_{k}=(a_{k}, b_{k}, c_{k})$ , $k=1,2,3$ (6)
$P_{k}$ 3
$X$ $Y$ $P_{2},$ $P_{3}$ , $O$ 4
$x$ $X$ $e_{1}^{X}=(1,0)^{t}$ $Y$ $e_{1}^{Y}=(1,0)^{t},$ $e_{2}^{Y}=(0,1)^{t}$
$P_{1},$ $P_{2}$ $y$
$e_{1}^{Y}$ $e_{2}^{Y}$ $A$
$x$ $X$ $e_{2}^{X}=(0,1)^{t}$ $e_{1}^{Y},$ $e_{2}^{Y}$
$O,$ $P_{3}$ $y$ $e_{1}^{Y}$ $e_{2}^{Y}$





$P_{1},$ $P_{2},$ $P_{3},$ $O$ 4 4
3 $O,$ $P_{1},$ $P_{3}$ $P_{2}$
4.1 4
$P_{1},$ $P_{2}$ , $p_{1},$ $p_{2},$ $p_{3}$ $s,$ $t$ $p_{2}=sp_{1}+tp_{3}$
208
$\bullet$ Case 1. $P_{2}$ $OP_{1},$ $OP_{3},$ $P_{1}P_{3}$ $Q$
( 2 ).
$s>0, t>0, s+t>1, s\neq 1, t\neq 1$ (7)
1












Case 3. $P_{2}$ $P_{1}$ $Q$ $Q$
$( P_{1}, P_{3}, Q )$ ( 4 ).
$s=1,$ $t>0,$ $t\neq 1$ or $s>0,$ $t=1,$ $s\neq 1$ (9)
3





$\bullet$ Case 4. $P_{2}$ $P_{1}Q$ $P_{1}$ $Q$ $Q$
$Q$ $( P_{1}, )$
( 5 ).
$s=1,$ $t<0$ or $s<0,$ $t=1$ (10)
4
$A=(\begin{array}{ll}l -l0 4\end{array}),$ $B=(\begin{array}{ll}4 40 0\end{array})$
$C=(\begin{array}{ll}-1 l0 -4\end{array}).$
5:. Case 5. $P_{2}$ $OP_{1}$ A $O$ $O$
$O$ $P_{1}$
( 6 ).
$s\geq 1,$ $t=0$ or $s=0,$ $t\geq 1$ or (11)








$C=(A=(0001$ $4400\{,.B=(\begin{array}{ll}3 00 0\end{array}),$
6:
210
. Case6. $P_{2}$ $O$ ( 7 ).
$s=0, t=0$ (13)
8
$A=(\begin{array}{ll}l 00 5\end{array}),$ $B=(\begin{array}{ll}3 00 0\end{array}),$
$C=(\begin{array}{ll}3 00 0\end{array}).$
7:. Case 7. $P_{2}$ $OP_{1},$ $O$ $Q$ A $Q$
$OP_{1}$ $Q$ A $Q$
$OP_{3}$ $Q$ $P_{1}P_{3}$ $Q$
$OP_{1},$ $O$ $Q$ ( ),
$P_{1}P3$ $A$ $0$
$O$ ( $0$ )
( 8 ).
$s>0,$ $t>0,0<s+t<1$ or (14)
$s>1,$ $t<0,$ $s+t\geq 1$ or (15)
$s<0,$ $t>1,$ $s+t\geq 1$ or (16)
$s<1,$ $t=0$ or $s=0,$ $t<1$ or $s<0,$ $t<0$ (17)
9
$A=(\begin{array}{ll}l -10 5\end{array}),$ $B=(\begin{array}{ll}3 -l0 0\end{array}),$
$C=(\begin{array}{ll}0 00 0\end{array}).$
8:
Case 8. $P_{2}$ $OP_{1},$ $A$ $Q$ $0$ $Q$
$OP_{1}$ $Q$ $oP_{3},$ $AP_{3}$
$Q$ ( $P_{1}Q$ $Q$ )
( 9 ).
$s>1,$ $t<0,$ $s+t<1$ or $s<0,$ $t>1,$ $s+t<1$ or (18)
$0<s<1,$ $t<0$ or $s<0,0<t<1$ (19)
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10
$A=(\begin{array}{ll}l 20 5\end{array}),$ $B=(\begin{array}{ll}3 -l0 0\end{array}),$
$C=(\begin{array}{ll}2 -30 -5\end{array}).$
9:
. Case 9. 4. Case 10. 4
4 2






$P_{1},$ $P_{2}$ , $p_{1},$ $p_{2},$ $p_{3}$ $p_{2}=sp_{1}+tp_{3}$
$s,$ $t$






[1] T. Tanaka, Vector-Valued Minimax Theorems in Multicriteria Games, New Frontiers of
Decision Making for the Information Technology Era, World Scientific, pp.75-99, 2000.
[2] M. Higuchi and T. Tanaka, Classification of Matrices by Means of Envelops for bicrite-
ria Matrix Games, Intemational Journal Mathematics, Game Theory, and Algebra, Nova
Science Publishers, New York, vol.12, pp.371-378, 2002.
[3] M. Higuchi and T. Tanaka, On Minimax and Maximin Values in Multicriteria Games, Multi-
Objective Programming and Goal-Programming: Theory and applications, Springer-Verlag,
Berlin, pp. 141-146, 2003.
[4] J. M. Hong, M. H. Kim and G. M. Lee, On linear vector program and vector Matrix Game
equivalence, optimization Letters, DOI 10.1007/sll590-OlO-0237-3.
213
